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Abstract
Although monoclonal antibodies (mAbs) against epidermal growth factor receptor (EGFR) have largely enriched the available therapeutic choices for colorectal cancer (CRC), the understanding and management of their associated clinical toxicities are limited. In addition, the combined strategies of administering EGFR mAbs and traditional cytotoxic agents, such as 5-fluorouracil, oxaliplatin and irinotecan, have resulted in a more complicated management of CRC treatment-related side effects compared with EGFR mAb monotherapy. We believe that a thorough recognition of the toxicities of EGFR mAb drugs is essential for physicians to increase the therapeutic index in the treatment of CRC. This review aims to summarize the existing information regarding the treatment dilemmas of cetuximab combined with chemotherapy in the management of metastatic CRC.
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Core tip: The advent of epidermal growth factor receptor monoclonal antibodies (EGFR mAbs), especially cetuximab, has provided a meaningful transformation in the available treatment options for advanced colorectal cancer (CRC). Nevertheless, their efficacy is accompanied by some undesired complications. Additionally, combination treatments comprising EGFR mAbs and traditional cytotoxic agents have resulted in a more complex management of CRC treatment-related side effects. Therefore, it is imperative to understand and appropriately address the treatment dilemmas of cetuximab combined with chemotherapy for the management of metastatic CRC. 

INTRODUCTION
Colorectal cancer (CRC), one of the most commonly diagnosed malignancies, is the third leading cause of cancer-related deaths, with more than 600000 worldwide[1]. It is predicted that nearly 123 million new cases are diagnosed yearly, although the incidence has declined in long-term records[1]. Nevertheless, approximately 50% of patients have metastatic disease when first diagnosed, and among the 60% of patients with an initial curative intent, approximately 25%-40% will suffer from disease recurrence or progression[2,3]. Hence, the treatment of metastatic disease plays a key role in the management of advanced CRC, the cost of which accounts for an appreciable global healthcare burden. 

Notably, with the advent of new biologic drugs during the last decade, an unprecedented surge of new treatment strategies for the management of advanced CRC has been witnessed. Consequently, the overall survival of patients with advanced CRC has been extended and their quality of life has improved significantly. According to reviews of institutional databases since 2004, which is when novel therapeutic drugs became available, the median overall survival of patients with advanced CRC has recently increased from 18 mo (95%CI: 15.8-20.2 mo) to almost 29.2 mo (95%CI: 24.3-34.2 mo)[4,5]. Moreover, the 5-year relative survival rates have changed significantly from 51% of patients diagnosed during 1975-1977 to 65% of patients treated from 2004 to 2010[1]. Therefore, considerable pharmacological advancements in recent years have transformed CRC from a disease that is rapidly lethal to one that can be managed chronically for 2-3 years (Figure 1).

Most of these new biologics should work effectively in combination with at least one of the chemotherapy regimens. The combination of 5-fluorouracil (5-Fu) plus leucovorin (LV) with the addition of irinotecan (iri) or oxaliplatin (oxa) is recommended as the primary backbone chemotherapy for advanced CRC[6,7]. Despite extensive chemotherapy treatments, even including the new biological agents, the clinical outcomes in CRC remain limited, and increasing severity of toxicity is often observed. Therefore, there is an urgent need to improve the accurate selection of treatment strategies for individuals based on the expected clinical outcomes and accompanied toxicities. Ultimately, advanced knowledge of mo​lecular medicine might guide clinicians to select the right treatment regimen for individual patients[8]. This review aims to summarize the existing information regarding the treatment dilemmas of cetuximab (Cmab), one of the epidermal growth factor receptor (EGFR) monoclonal antibodie (mAb), combined with chemotherapy, including 5-Fu, oxa and iri, for the management of metastatic CRC.

MECHANISM OF CETUXIMAB EFFICACY
Targeting EGFR and its ligands’ pathways is a pro​mising treatment strategy because it is reported that approximately 25%-77% of CRC cases exhibited overexpression of EGFR as well as its ligands, including EGF and transforming growth factor  (TGF-)[9,10]. Notably, mAbs targeting EGFR have had a profound beneficial effect in the treatment of CRC since the clinical application of Cmab was approved by the United States Food and Drug Administration in 2004 followed by the authorization of panitumumab (Pmab) two years later[11]. Significant improvement was achieved in the CALGB80405 trial, which showed that the OS of CRC patients reached 29.93 mo with Cmab treatment combined with chemotherapy; in particular, the OS was 30.1 mo for the Cmab and mFOLFOX6 (oxaliplatin/5-FU/leucovorin) combination[12].

Cetuximab is a human/mouse recombinant im​munoglobulin G1 mAb that has a higher affinity for the extracellular domain of EGFR than other ligands, such as EGF and TGF-. The binding of Cmab to EGFR prevents intracellular ligand-mediated receptor-related tyrosine kinase phosphorylation, resulting in the inhibition of downstream signaling pathways, including the RAS-RAF-MAPK and PI3K-Akt/mTOR pathways[13]. Consequently, the antitumor effects of Cmab are due to multiple mechanisms: (1) cell proliferation suppression: Cmab arrests the cell cycle in G1 phase and, consequently, the number of S-phase cells is decreased. This effect is a result of the increased expression of p27KIP1, a CDK2 inhibitor, and the over phosphorylation of Rb protein[14]. Then, apoptosis-associated proteins are activated, including the induction of BAX, the release of Smac and the activation of caspase 8. As a result, the number of cells arrested in G1 declines; (2) antiangiogenesis: the production of angiogenic factors is reduced by the inhibition of EGFR pathways; for example, the production of vascular endothelial growth factor (VEGF), basic fibroblast growth factor, and interleukin-8 (IL-8) is decreased, which contributes to a decline in microvessel density and enhanced endothelial cell apoptosis[15]; (3) antibody-dependent cellular cytotoxicity might be induced[16]; and (4) cancer metastasis-related matrix metalloproteinases are decreased by the inactivated EGFR. Hence, cell adhesion is reduced and metastasis is further down-regulated. The anti-tumor effect has been demonstrated in EGFR-expressing CRC cells and nude mice in vivo. Additionally, the combination of Cmab and chemotherapy drugs or radiotherapy exhibits significant tumor inhibition in nude mice bearing CRC cell xenografts[17].

MECHANISM OF CETUXIMAB TOXICITY

Notably, Cmab has achieved demonstrable clinical anti-cancer efficacy, and awareness of the underlying mechanism is essential in the management of advanced CRC. Cmab is a chimeric mAb against EGFR, namely, the immunoglobulin’s constant region is derived from humans, but the variable domain is derived from mice[18]. Hence, the nonhuman nature of these early antibodies leads to inflammatory reactions with repeated administrations, which might be related to the increasing immunogenicity of recipients[19,20]. 

According to Lee et al[21], to better understand of the toxicity-associated mechanism, adverse events should be distinguished into two categories: target-related (on target) and agent-related (off-target) toxicities. Generally, on-target adverse events cannot be avoided because of the specific target the agent inhibited, and they should be managed proactively. By contrast, off-target toxicities are the result of the cross-inhibition of unintended targets or cross-interaction with undesired pathways, and they are related to the specificity of the targeted agents. In addition, the pharmacokinetics are closely related to the toxicities and are determined by the inter-individual variations of drug absorption, distribution and metabolism. Consequently, ABC drug transporter polymorphisms and the cytochrome P450 genotype of the patient could be pharmacogenetic contributors to adverse events[22,23]. Importantly, it has been suggested that the mAbs could induce immune activity indirectly in a known non-allergic, cytokine-associated process of infusion reaction[24]. Chung et al[25] found that a high frequency of infusion reactions was significantly related to elevated circulating anti-cetuximab IgE levels pretreatment.

RECIPROCAL INTERACTIONS BETWEEN CETUXIMAB AND CYTOTOXIC CHEMOTHERAPEUTIC REGIMENS
With the increasing emergence of targeted agents, optimization of therapeutic drugs has received widespread attention, especially the choice of chemotherapy backbone and mAbs or antiangiogenic regimens. Until now, the combination of 5-Fu or oral capecitabine (cap) with either oxa (FOLFOX), XELOX, iri (FOLFIRI ) or XELIRI (cap and iri) has been recommended as the standard treatment combined with targeted agents for patients with advanced CRC[7]. Hence, there is an urgent need to determine how best to integrate these regimens to achieve clinical outcomes with a high efficacy but low toxicity. To better understand the reciprocal interactions between chemotherapy regimens and targeted agents, the current study reviewed clinical trials from January 2002 and March 2015 collected from the PubMed, American Society of Clinical Oncology annual meeting, gastrointestinal cancer symposium and European Society for Medical Oncology databases; the clinical trials were phase 3 or multicenter, randomized phase 2 trials studying the FDA recommended target drugs combined with cytotoxicity chemotherapies for the first-line treatment of CRC. Research studies involving adjuvant, neo-adjuvant and maintenance regimens of CRC were excluded. Moreover, incomplete studies without safety results were also excluded. 

It must be noted that Cmab has contributed greatly to improving the clinical outcome of CRC, with a prolonged OS of more than 30 mo (Figures 2 and 3, and Table 1). Of the multi-chemotherapies, FOLFIRI and FOLFOX are the most commonly used. Nevertheless, some unpredictable toxicity related to the combination occurred (Figures 2 and 3). An overview of the figures showing the adverse events of Cmab and chemotherapies reveals that the incidence of grade 3/4 hand-foot syndrome was 13%-35%, followed by skin toxicity (8%-40%); diarrhea, neu​tropenia and lethargy were also common.

The efficacy and toxicity mechanism of Cmab and oxa-based chemotherapies is perplexing. In 2001, oxa was recommended as a cytotoxicity back​bone for the treatment of adjuvant and advanced chemotherapy settings by the United States Food and Drug Administration[26,27]. As a conventional partner of Cmab, the regular regimens were FOLFOX in the PRIME, OPUS, and COIN trials; FLOX in the NORDIC VII trial; and XELOX in the COIN trial. However, the outcomes were distinctly different. The outcomes become more confusing when considering the results of CALGB80405, which added another layer to the already puzzling situation.

The interaction of Cmab and oxa is a double-edged sword - the interaction has shown both sy​nergistic and antagonistic effects in vitro. First, the combined administration enhanced cell cycle arrest and induced cell apoptosis by elevating pro-apoptotic proteins, such as Bax and Caspase 8; meanwhile, it reduced the expression of anti-apoptotic proteins, for example, Bcl-2, and NF-B was also decreased[28]. Second, the level of AKT phosphorylation, a target of the EGFR downstream pathway, was increased after the administration of oxa, which was apparently inhibited by Cmab[28]. Third, Cmab promoted the oxa anti-tumor efficacy by suppressing the DNA repair system, which involves increasing platinum-DNA adducts; inducing apurinic or apyrimidinic sites; and decreasing Claspin, CDC45 and CDC6 levels expressed at the beginning of DNA replication[29]. Prewett et al[30] found that Cmab decreased the phosphorylation of ERK1/2 and AKT, resulting in the inhibition of ERCC1 and XPF. Additionally, Balin-Gauthier et al[29] reported that the mRNA level and protein expression of ERCC1 and XRCC1 declined after treatment with Cmab[31]. Last, EGFR expression in CRC cells increased when stimulated by oxa, which sensitized the treatment with Cmab[32,33]. By contrast, Cmab inhibited NOX1 expression, which assisted NADPH, as a coenzyme, to produce ROS. When the levels of ROS produced by the cell was reduced, the anti-tumor effect induced by oxa was also reduced[34,35].

It is known that oxa alone has little efficacy, and its activation requires fluoropyrimidine as a partner. Moreover, the toxicity of oxa-based chemotherapy and Cmab combination was different (Figure 2), varying with the mode of administration of fluoropyrimidine (infusional 5-Fu, bolus 5-Fu, and cap). Preclinical research studies addressing the question of the optimal administration method of 5-Fu are rare. One study showed that the longer the infusion time, the more significant the suppression of thymidylate synthase (TS)[11,36]. In that study, three different 5-Fu-sensitive human cancer cell lines, gastric cancer, colorectal cancer and breast cancer, were exposed to 5-Fu for either one hour or 24 h repeatedly. The 5-Fu concentration was fixed, and the two treatments had equivalent effective doses. The results showed that cells exposed to one-hour of 5-Fu developed resistance more rapidly than those exposed to 24 h of 5-Fu. Additionally, only a small fraction of one-hour exposed cells was cross-resistant to a 24-h treatment, whereas obvious cross-resistance was seen for 24-h exposed cells to a one-hour schedule. Moreover, increasing TS expression was observed in all of the 24-h exposed cells, but in only one cell line treated with one-hour 5-Fu. Hence, the author concluded that the effect of 5-Fu was determined by the mode of application because the inhibition of TS was more significant with a prolonged infusion time. Although the pre-clinical data are limited, the efficacy of 5-Fu infusion application has been demonstrated by clinicians. Aschele et al[37] suggested that the application schedule and biochemical modulators of 5-Fu-based chemotherapy determine the relationship between intratumoral TS levels and clinical outcomes. 

Meanwhile, Cmab promotes 5-Fu activity by in​hibiting TS[36,38]. Skvortsov et al[39] illustrated that in EGFR-overexpressed CRC cell lines, such as Caco-2, HRT-18, HT-29, WiDr and SW-480, TS expression were suppressed, whereas in the EGFR-negative cell line SW-620, inhibition disappeared. Additionally, the combined treatment of 5-Fu and Cmab was related to a synergistic activation of the MAPK pathway. The in vitro results were consistent with a meta-analysis showing that the efficacy of oxa and Cmab combination was optimized by infusional 5-Fu[40]. 

The efficacy and toxicity mechanisms of Cmab and iri-based chemotherapies are quite clear compared with those of the oxa and Cmab combination. Ac​cording to clinical trial results, iri is the only cytotoxic agent combined with all targeted drugs that is recommended in the first-line treatment of CRC. The reciprocal interactions of Cmab and iri result in reduced DNA damage repair, increased SN-38 plasma concentration and enhanced suppression of the EGFR signaling pathway. Chu et al[41] found that the EGFR inhibitor could reduce SN-38 excretion by suppressing ABB1 in vivo. The researcher studied the influence of Cmab on the iri concentration and its effective metabolite SN-38 in mice via HPLC analysis. Human CRC xenografted nude mice were generated and treated with oral iri alone or with iri following pre-treatment with Cmab. They found that the AUC of SN-38 in the plasma and tumors of mice given the combined treatment was nearly 1.7-fold higher than that in mice treated with iri alone, which demonstrated that Cmab was associated with the distribution of iri into tissues. In addition, Yashiro et al[42] suggested that EGFR inhibitors decreased the expression of uridinediphosphoglucuronate glucuronosyltransferase 1A1 (UGT1A1) and ABCG2 to prolong the active ingredient concentration. However, the improved efficacy did not occur without toxicity. The common adverse events of the combination treatments include hand-foot syndrome, which occurs at a rate as high as 34.6%; diarrhea, which occurs at a rate of approximately 15%; and skin toxicity (Figure 3). 

COMMON ADVERSE EVENTS AND SUGGESTED MANAGEMENT

Dermatologic

Of particular note, dermatologic toxicities have received considerable attention in clinical practice because of their prognostic role in Cmab treatment[23,43,44]. As the most common side effect related to anti-EGFR therapy, the incidence of all grades of rash is as high as 45%-95%, of which 5%-18% are grades 3 or above[43]. Papulopustular eruption, also known as acneiform rash, is the most common dermatologic adverse event induced by EGFR inhibitor treatment. In addition, nail changes, ocular changes, hair changes, pruritis, photosensitivity, xerosis and erythema also appear during Cmab treatment[44]. Usually, the rash occurs within two to three days following initiation of Cmab treatment, and it worsens within one to three weeks. Although not life threatening, the dermatologic toxicities are significantly related with impaired quality of life, especially in younger patients because of the discomfort and detriment in some obvious locations, such as the face[45,46]. 

Indeed, oral minocycline or doxycycline is sug​gested as a prophylactic treatment during Cmab treatment. In addition, broad-spectrum sunscreen should be applied to reduce sunshine exposure, and alcohol-containing skin products should be avoided. For dry skin, emollients and mild topical steroids, such as 1% hydrocortisone cream twice or three times a day, are suggested. For papulopustular eruptions, topical antibiotics should be administered. For moderate pruritus or tender skin rashes, 0.1% triamcinolone or 2.5% hydrocortisone cream is recommended. The Cmab treatment should be adjusted once a grade 3 rash appears, and oral corticosteroids or even oral antibiotics are administered to these patients. 

Gastrointestinal/hepatobiliary

Gastrointestinal toxicities are common adverse events for traditional chemotherapy regimens and are also a common toxic effect of targeted therapies. The frequency of diarrhea and colitis of all grades is 20%-66%, and it is 2%-16% for grade 3 or above. In addition, 38%-43% of patients exhibit eleva​ted transaminase elevation and 7% to 32% from mucositis/stomatitis[43]. The appearance of diarrhea is due to widespread mucosal inflammation, from oropharyngolaryngeal inflammation to frank stomatitis. It is reported that the mechanism of this diarrhea is associated with Notch signaling pathway inhibition, which results from the transformation of proliferative undifferentiated intestinal crypt cells into secretory goblet cells[47-49]. Regarding the elevated transaminase levels, this increase might be associated with the inhibition of UGT1A1, the polymorphic variants of which contribute to isolated hyperbilirubinemia in Gilbert’s syndrome[50,51].

To treat diarrhea and colitis, the cause of diarrhea should be determined along with the administration of anti-motility agents, for example, loperamide and diphenoxylate/atropine, especially for patients who have received chemotherapy combined therapy. Alcohol- or peroxide-based mouthwashes should be avoided in the management of mucositis and stomatitis, and anesthetic mouthwashes should be administered at the same time. If infection is found, antifungal agents should be applied. Liver function laboratory investigations should be taken at baseline and at least once monthly if transaminase is elevated during treatment. If the aspartate aminotransferase (AST) or alanine aminotransferase (ALT) levels are above 53 upper limits of normal (ULN), treatment should be withheld. If the AST or ALT levels are less than 33 ULN, treatment can be resumed at a reduced dose.

Hypomagnesemia 

Hypomagnesemia often occurs as a metabolic abnormality during Cmab treatment, and the fre​quency of all grades is 11%-38%, of which 4%-5% is grade 3 or 4[43]. A positive association has been demonstrated between total treatment duration and defective renal magnesium reabsorption, and the age and baseline serum magnesium concentrations are negatively associated with hypomagnesemia[52]. The activity and distribution of the transepithelial magnesium channel TRPM6 is regulated by EGF, resulting in excretion of renal magnesium. In addition, Thebault et al[53] and Groenestege et al[54] discovered an EGFR gene point mutation that contributes to isolated hypomagnesemia.

The suggested management is the optimal mana​gement of diarrhea. Significant QT-prolongation potential medications should be avoided. Oral supple​mentation should be used if necessary. Patients with grade 2 hypomagnesemia should be given a weekly intravenous infusion of replacement magnesium. Treatment should be initiated for patients with grade 3/4 or symptomatic hypomagnesemia, and intravenous magnesium should be increased to every 2-3 d. 

Ocular

Corneal abnormalities (keratoconjunctivitis, corneal ulceration) and corneal epithelium are the direct ocular toxicity effects of Cmab, and Cmab indirectly affects the associated glands and appendages, resulting in indirect adverse effects (meibomitis, cicatricial ectropion, dry eye). The incidence of all-grade ocular toxicity is reported to be 4%-18%, of which less than 1% is above grade 3[43]. 

The advised management of ocular toxicity is to continue the treatment. Artificial tears are applied if necessary, and antibacterial ointment should be used if infection is confirmed. Ophthalmologic evaluation is recommended for patients with vision changes, persistent eye pain, photosensitivity or presence of other drug-induced ocular anomalies, such as trichiasis. For patients with grade 3 symptoms, treat​ment should be withheld. 

CONCLUSION
The advent of EGFR mAbs, especially Cmab, has provided a meaningful transformation in the available treatment options for CRC. Nevertheless, although the application of these targeted drugs has yielded a tremendous benefit for patients with advanced CRC and although these drugs have even outperformed conventional chemotherapies, their efficacy is ac​companied by some undesired complications. In addition, combination treatments comprising EGFR mAbs and traditional cytotoxic agents, such as 5-fluorouracil, oxa and iri, have resulted in a more complex management of CRC treatment-related side effects compared with EGFR mAb monotherapy. We believe that a thorough recognition of the toxicities from EGFR mAbs is essential for physicians to evaluate the potential risks into the correct context of clinical benefit. Therefore, it is imperative to understand and appropriately address the treatment dilemmas of cetuximab combined with chemotherapy for the management of metastatic CRC.

Currently, investigations of precise drug mecha​nisms are needed to refine existing drugs, to develop new targeted therapies and to optimize amenable therapeutic settings for personalized medicine. However, the existing research to precisely guide regimen and dose selection and to better reveal the mechanisms of interactions related to efficacy and toxicity is limited. Hence, more information is needed, especially for the reciprocal interactions between iri/oxa-based chemotherapies and mAbs. Additionally, a better understanding of the mechanisms of targeted agents regarding their activity, metabolism and resistance is also urgently needed to employ these combined therapies most effectively. Finally, an improved knowledge of robust markers of prognosis and toxicity is vital to implement treatment strategies and accurately select patients. Consequently, emerging molecular technologies will result in a definitive treat​ment for colorectal cancer.
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Figure 1  Development of cytotoxic and targeted agents for the treatment of colorectal cancer. 1KRAS wide-type patients. CRC: Colorectal cancer; 5-FU: 5-fluorouracil; LV: Leucovorin; IFL: Irinotecan + 5-fluorouracil + leucovorin; FOLFOXIRI: Leucovorin + 5-fluorouracil + oxaliplatin + irinotecan.
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Figure 2  Toxicity of cetuximab combined with oxaliplatin-based chemotherapy summarized from the published clinical trials. FOLFOX: Leucovorin + 5-fluorouracil + oxaliplatin; CAPOX: Capecitabine + oxaliplatin; CAPIRI: Capecitabine + irinotecan; FLOX: 5-fluorouracil/leucovorin bolus + oxaliplatin.
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Figure 3  Toxicity of cetuximab combined with irinotecan-based chemotherapy summarized from the published clinical trials. FOLFIRI: Leucovorin + 5-fluorouracil + irinotecan; CAPIRI: Capecitabine + irinotecan.
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Table 1  Cetuximab combined with cytotoxic chemothe�rapeutic regimens for the first-line treatment of advanced colorectal cancer


Name of study


�
Clinical trial phase


�
n


�
Chemotherapy


�
OS (mo)


�
PFS (mo)


�
�
FIRE-3[55-57]


�
3


�
171


�
Cmab + FOLFIRI


�
33.1


�
10.2


�
�
CALGB80405[12]


�
3


�
547


�
Cmab + CT


�
  29.93


�
10.5


�
�
COIN[58]


�
3


�
279


�
Cmab + FOLFOX


�
14.9


�
  8.5


�
�
COIN


�
3


�
523


�
Cmab + CAPOX


�
15.0


�
  7.4


�
�
Souglakos et al[59] 


�
2


�
167


�
Cmab + FOLFIRI


�
25.7


�
10.0


�
�
Souglakos et al[59] 


�
2


�
166


�
Cmab + CAPIRI


�
27.5


�
  8.9


�
�
CELIM[60,61]


�
3


�
  56


�
Cmab + FOLFOX6


�
35.7


�
11.2


�
�
CELIM


�
3


�
  55


�
Cmab + FOLFIRI


�
29.0


�
10.5


�
�
CECOG/CORE1.2.001[62]


�
2


�
  74


�
Cmab + FOLFOX6


�
17.4


�
  8.6


�
�
CECOG/CORE1.2.001


�
2


�
  77


�
Cmab + FOLFIRI


�
18.9


�
  8.3


�
�
CRYSTAL[63,64]


�
3


�
316 (WT)


�
Cmab + FOLFIRI


�
23.5


�
  9.9


�
�
Nordic VII[65]


�
3


�
  97 (WT)


�
Cmab + Nordic FLOX(bolus)


�
20.1


�
  7.9


�
�
COIN[66]


�
3


�
362 (WT)


�
Cmab + CAPOX/FOLFOX


�
17.0


�
  8.6


�
�
Borner[67]


�
2


�
  37


�
Cmab + CAPOX


�
20.5


�
  7.2


�
�
OPUS[68,69]


�
2


�
  82 (WT)


�
Cmab + FOLFOX4


�
18.3


�
  7.2


�
�
OS: Overall survival; PFS: Progression-free survival; Cmab: Cetuximab; N: Number of patients analyzed in the study; CRC: Colorectal cancer; WT: Wild type; CT: Chemotherapy treatment; FOLFIRI: Leucovorin + 5-fluorouracil + irinotecan; FOLFOX: Leucovorin + 5-fluorouracil + oxaliplatin; CAPOX: Capecitabine + oxaliplatin; CAPIRI: Capecitabine + irinotecan; Nordic FLOX: 5-fluorouracil/leucovorin bolus + oxaliplatin.








